J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 280 052 B1 



© 



EUROPEAN PATENT SPECIFICATION 



@ Date of publication of patent specification: 27.07.94 © Int. CI. 5 : B01 D 35/10, B01D 46/28 
© Application number: 88101111.8 
© Date of filing: 26.01.88 



© Method of and apparatus for filtering a medium. 



CQ 
CM 

m 
o 

o 

CO 
CM 



© Priority: 27.01.87 CN 87100467 

© Date of publication of application: 
31.08.88 Bulletin 88/35 

© Publication of the grant of the patent: 
27.07.94 Bulletin 94/30 

© Designated Contracting States: 
DE FR GB IT 



References cited: 
EP-A- 0 119 340 
DE-A- 3 048 929 
GB-A- 1 013 069 



DE-A- 2 922 549 
DE-C- 98 685 
US-A- 2 621 505 



© Proprietor: DONGBEI POWER COLLEGE 
169 Changchun Road 
Jilin City(CN) 



© 



© 



Inventor: Liu Fanqing 
169 Changchun Road 
Jilin City(CN) 
Inventor: Li Junwen 
169 Changchun Road 
Jilin City(CN) 
Inventor: Yao Jixian 
169 Changchun Road 
Jilin City(CN) 



Representative: Lederer, Franz, Dr. et a! 
Lederer, Keller & Riederer 
Patentanwalte 
Prinzregentenstrasse 16 
D-80538 Munchen (DE) 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person 
may give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition 
shall be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee 
has been paid (Art. 99(1) European patent convention). 



Rank Xerox (UK) Business Services 

(3.10/3.09/3.3.3) 



1 



EP 0 280 052 B1 



2 



Description 

Background of the Invention 

This invention relates to an apparatus for filter- 
ing a medium , particularly to an improvement in 
methods and apparatus for filtering a medium by a 
brush filter, and to a method to use the apparatus. 

US-A-4219420, discloses an arrangement for 
and a process of filtering a contaminated medium. 
According to the patent a plurality of fiber bundles 
are located on a support and extend within a filter 
housing in direction between an inlet and an outlet 
of the housing. The contaminated medium is intro- 
duced into the housing through the inlet in a direc- 
tion towards the outlet. The contaminated particles 
become arrested among the fibers as it passes 
through the plurality of fiber bundles. In order to 
improve the "depth effect" of the fiber bundles, the 
fibers may have different length. The quality of the 
filtered medium depends on the density of the fiber 
bundles. 

One of the disadvantges of the process and 
arrangement is that the density of the fiber bundles 
in the filtration process is the same as in the back- 
flushing process. In order to enhance the quality of 
the filtered medium, the density of the fibers must 
be increased, whereas the increase thereof within 
the arrangement will reduce the capacity of the 
arrangement to arrest contaminated particles and 
make the back-flushing process more difficult. For 
the process and the arrangement, therefore, the 
ability to enhance the quality of the filtered medium 
is limited and the flow speed of the contaminated 
medium in the arrangement is slow. 

EP-A-0 119 340 discloses a filter element hav- 
ing a body member defining a central hollow space 
of venturi-like shape, the wall surface of which 
space is lined with a sleeve-like filter layer of fibers 
attached with their ends to rings. In the filtering 
mode the central portion of the filter element is 
compacted by a hollow, perforated mandril of a 
shape complementary to that of the filter wall at 
this portion, and the fluid entering the filter layer 
above the mandril is compelled to pass through 
"capillaries", leaving the layer below the mandril. In 
the flushing mode the mandril is lifted, thus loosing 
the filter layers and facilitating the flushing away of 
deposits. Thus, the apparatus compacts and looses 
the fiber by mechanical means which not only 
cannot adjust the density of fibers evenly and thus 
affects the functioning of the fibers in the filtering 
process, but is prone to damaging the fibers as 
well. 

GB-A-1 013 069 discloses an ion-exchanger 
bed using loose grained material. A resilient wall 
enclosing the bed and pressing it more or less is 
used to avoid damaging the granules of the expen- 



sive anion exchanger and to adjust the height of 
the bed to offer a relief by which excessive pres- 
sure losses during the filtration are prevented. In 
addition, in order to avoid a locally excessive ex- 
5 pansion of the resilient wall, coarse meshed fabrics 
in horizontal planes in the bed are used to delimit 
the expansion. 

Summary of the Invention 

10 

The object of the present invention is to pro- 
vide an apparatus and a method of filtering a 
medium which increase the capacity of catching 
contaminated particles, enhance the quality of the 

15 filtered medium, increase the speed of the filtering, 
and make the back-flushing much easier . By using 
the present invention, the following objects, i.e. 
increasing the capacity of catching contaminated 
particles; enhancing the quality of the filtered me- 

20 dium, and making the back-flushing process easy, 
will not contradict each other. The invention is 
defined in claims 1 and 12 

The present invention adopts a filter as defined 
in claim 1, i.e. a filter which comprises a filter 

25 housing having an inlet and an outlet, a supporting 
means located within the filter housing and close to 
the outlet, a plurality of fiber bundles located within 
the filter housing and extending along the elonga- 
tion of the filter housing in the direction of the 

30 medium flow from the inlet towards the outlet, each 
of the plurality of fiber bundles having a first end 
and a second end, the first end of each of the 
plurality of fiber bundles being attached to the 
supporting means, means for preventing the sec- 

35 ond end of each of the plurality of fiber bundles 
from getting tangled with each other and from 
becoming compressed against the supporting 
means during the filtration process, and at least 
one flexible water-proof membrane which is located 

40 between the wall of the filter housing and the 
plurality of fiber bundles and thus forms a pressure 
chamber together with the wall of the filter housing 
which is called "out-membrane type", the pressure 
chamber having a pressurizing aperture and a re- 

45 lease aperture. 

The wall of the filter housing may be of soft 
structure. The filter may be either of sealed-pres- 
sure type or of open-weight type. For a large filter, 
a method of multiple-stage filtering may be adopt- 
so ed, by which a medium is filtered stage by stage. 
The filter may also be operated when the pres- 
surizing aperture and a release aperture are open 
to the atmosphere, whereas the pressure within the 
filter is made below the atmosphere. In this case, 

55 the wall of the filter housing may be omitted. 

The said membrane is of cylindrical shape, 
longer than the length of the filter housing and 
having a projecting portion on each of the two ends 
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thereof. The filter has a first cap and a second cap, 
each mounting on one end of the filter housing. 
The projecting portions of the membrane are at- 
tached to the contact surfaces between the filter 
housing and the first and second caps respectively. 
The flexible membrane may be of one of the 
following materials: polyvinyl chloride, rubberized 
fabric, polyster fiber, and rubber cloth. 

To prevent the second ends of the fibers from 
being tangled with each other, the second ends of 
fibers are tied together in a member of separate 
bundles. The bundles are connected together by 
fibers to form a network. 

To prevent the medium to be filtered from 
compressing the plurality of fiber bundles against 
the supporting means during the filtration process, 
the network may be weighted. Alternatinvely, at 
least one ring may be attached to the network and 
at least three limit means may be mounted on the 
second cap, the limit means protruding into the 
filter housing preventing the ring from moving in 
the direction of the medium flow. 

The fibers used in the filter may be long fibers 
of various materials, or strips or belts made of long 
or short fibers. The surface of the fibers may be 
smooth or rough (e.g., to be made of screw shape). 

To increase the density of fibers within the 
filter housing, the supporting means may be a 
multiple aperture curved plate, e.g., a multiple 
aperature special plate. The curved plate has a first 
set of apertures and a second set of apertures. The 
first ends of the plurality of fiber bundles are at- 
tached to the first set of apertures and the medium 
flow passes through the second set of apertures 
during the filtration process. The first ends of the 
plurality of fiber bundles may be fixed in the first 
set of apertures by being squeezed thereinto, or by 
being tied by fibers thereinto. 

Another embodiment of the present invention is 
that the pressing membrane is mounted among the 
plurality of fiber bundles within the filter housing. A 
pipe is located within the membrane along the 
elongation of the filter housing. The lower end of 
the pipe is sealed and the upper end thereof ex- 
tends out of the filter housing, and is provided with 
a valve. The pipe has a plurality of apertures. Thus, 
the space between the membrane and the pipe 
constitutes a pressure chamber, which is called 
"inner-membrane type". 

Alternatively, there may be more than one 
membrane located within the filter housing. The 
membrans may be of the same type or may be of 
a combination of outer-membrane type and inner- 
membrane type, the forms of which should, based 
on the present invention, be obvious to a person 
skilled in the art. 

One advantage of the present invention is that 
with the help of the flexible waterproof membrane 



the extent of pressure of the membrane on the 
plurality of fiber bundles can be changed at will by 
adjusting the volume of pressurized water or gas in 
the membrane. Another advantage of the present 

5 invention is that because of the loss of its pressure 
when the medium passes through the plurality of 
fiber bundles during the filtration process the dif- 
ferential pressure between within the membrane 
and without is increased along the elongation of the 

w filter housing in the direction of the medium flow 
from the inlet towards the outlet, whereas the vol- 
ume of the pressure chamber remains unchanged. 
A frustum -like filter chamber is therefore formed, 
the diameters of which become smaller along the 

is elongation of the filter housing from the inlet to- 
wards the outlet. Therefore, during filtration process 
the spaces among the plurality of fiber bundles are 
different along the elongation of the filter housing, 
becoming smaller from the inlet towards the outlet. 

20 Thus, the "depth effect" of the fiber bundles and 
then the quality of the filtered medium are im- 
proved, and the capacity of catching contaminated 
particles is also enhanced. During the back-flushing 
process the pressure in the membrane is released, 

25 and the frustum-like filter chamber is therefore dis- 
appeared, which makes the back-flushing very 
easy. In order to improve the effect of the back- 
flushing, compressed air may be used as the 
cleaning medium during the process as is known in 

30 the prior art. The filter may also be used in a 
manner that the inlet is put in the position higher 
than the outlet, whereas the weighter is replaced 
by a plurality of floats. In such a way, using com- 
pressed air as the cleaning medium during the 

35 back-flushing process is more convenient. In addi- 
tion, a method of high speed partical flushing may 
be adopted in the back-flushing process. E.g. an 
apparatus for flushing the filter surface, which is 
known in the prior art, may be used, wherein the 

40 position of the spray nozzle is changed to be 
arranged along the vertical direction and the nozzle 
is of rotatary type or of translational type to flush 
the plurality of fiber bundles from the side of the 
supporting means. 

45 The present invention enhances the quality of 

the filtered medium, increases the capacity of 
catching the contaminated particles and the filtering 
speed, and makes the back-flushing easy. Tests 
have shown that by using the present invention a 

50 medium can be obtained with filtering quality high- 
er than present criteria. According to the present 
invention, all suspended substances and colloidal 
matters in water, including colloidal iron, organic 
compound and virus, can be filtered during the 

55 filtration process. A filter according to the present 
invention can not only filter suspended substances 
in water, but also can filter, where appropriate 
fibers are adopted, ions in water, other liquids and 
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gases. Therefore, replacing the known methods 
and filters the present invention provides a new 
method and filter which can efficiently filter me- 
diums like contaminated water obtaining filtered 
medium with good quality. 

The present invention can be best understood 
from the following description of specific embodi- 
ments with reference to the accompanying draw- 
ings. 

Brief Description of The Drawings 

Fig. 1 is a longitudinal sectional view of an 
outer-membrane type filter during the filtration 
process in accordance with the present inven- 
tion; 

Fig. 2 is a longitudinal sectional view of the filter 
as shown in Fig. 1 during the back-flushing 
process in accordance with the present inven- 
tion; 

Fig. 3 is a longitudinal sectional view of an 
outer-membrane type filter having fiber bundles 
attached with a ring retained by limit means 
during the filtration process in accordance with 
the present invention; 

Fig. 4 is the prespective view of the filter as 
shown in Fig. 3; 

Fig. 5 is a longitudinal sectional view of an 
inner-membrane type filter during the filtration 
process in accordance with the present inven- 
tion; 

Fig. 6 is a schematic view of a network connect- 
ing the one side ends of a plurality of fiber 
bundles; 

Fig. 7 is a schematic view of a weighted net- 
work. 

Fig. 8 is a schematic view of the interrelation 
between a ring and a limit means. 

Detailed Description of The Preferred Embodi- 
ments 

Referring to Fig. 1 and Fig. 2, the first embodi- 
ment of the filter according to the present invention 
comprises a filter housing 1, an upper cap 3, a 
lower cap 4, a plurality of fiber bundles 11 and a 
flexible water-proof membrane 12. The caps 3, 4 
and the filter housing 1 are connected together by 
flange 2. The upper part of the upper cap 3 has a 
water outlet 5 and a air release aperture 6. The 
lower part of the lower cap 4 has a water inlet 7 
which is, through a three-way valve, connected to 
the source of water to be filtered and to a contami- 
nated particle release outlet, respectively. The out- 
let 5, the release aperture 6, and the inlet 7 is 
provided with a valve respectively. A multiple ap- 
erture plate 9 constituting a supporting means 10 is 
attached to the flange connecting the upper cap 



and the filter housing. The plate has a first set of 
apertures and a second set of apertures. The one 
ends of the plurality of fiber bundles 11 are at- 
tached to the first set of apertures, whereas the 
5 filtered medium passes through the second set of 
apertures, 

To prevent the fiber bundles from getting tan- 
gled with each other, the other ends of the plurality 
of fiber bundles may be connected together by 

w fibers to form a network (see FIG. 6) which is 
weighted by weights 19 (see FIG. 7). Alternatively, 
these ends of the plurality of fiber bundles may be 
, as is known in the prior art, weighted without 
connecting together to form a network. In this case, 

15 measures should be adopted to prevent the fiber 
bundles from getting tangled with each other and 
getting out of the direct way of the water flow, e.g., 
the diameter of the weights may be properly se- 
lected to enable the weights to contact each other, 

20 or support rings may be attached to the weights. 
Rings may be used as weights themselves. Several 
fiber bundles may be attached to a ring, and the 
rings contact each other or the rings may have 
different sizes and the smaller rings are arranged 

25 within the larger ones. A two-layer membrane 12 of 
polyvinyl chloride having cylindrical shape is ar- 
ranged within the filter housing enclosing the plu- 
rality of fiber bundles to form a pressure chamber. 
The diameter of the membrane is equal to the 

30 inner diameter of the filter housing. The length of 
the membrane is longer than that of the filter hous- 
ing. Each of the two ends of the membrane is 
attached to the respective flange. A pressurizing 
aperture 13 and a release aperture 14 for water or 

35 air having respective valve installed therewith are 
provided on the wall of the filter housing. 

During the filtration process, the following steps 
are to be adopted: closing the release aperture 14; 
opening the outlet 5 and the air release aperture 6; 

40 opening the pressurizing aperture 13 to pressurize 
the pressure chamber to make the membrane 12 
press the plurality of fiber bundles to certain de- 
gree; maintaining the pressure in the pressure 
chamber; closing the pressurizing aperture 13; and 

45 opening the water inlet 7. Because the water looses 
its pressure when passing through the plurality of 
fiber bundles, the fiber bundles form a frustum-like 
filter chamber (see FIG. 1). The spaces among the 
fiber bundles are thus different along the elongation 

50 of the filter housing, becoming smaller towards the 
direction of the outlet. Therefore, the "depth effect" 
of the fiber bundles to filter water is improved. 
When water is filled in the filter housing, the air 
release aperture 6 is closed. The filtered water 

55 passes through the water outlet 5. 

In order to improve the distribution of water to 
be filtered in the filter housing, a plate 15 is moun- 
ted facing the water introduced from the water inlet 
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7, and a multiple aperture plate 16 is mounted on 
the lower cap flange to introduce water into the 
filter housing through the apertures thereon. An- 
other plate 17 is provided in front of the water 
outlet 5. 

During the back-flushing process the following 
steps are to be adopted: opening the release ap- 
erture; closing the water outlet; squeezing out the 
water or air within the pressure chamber; closing 
the water inlet; opening the water outlet to intro- 
duce clean water into the filter housing; opening 
the contaminated particle release outlet to dis- 
charge the articles caught during the filtration pro- 
cess. The back-flushing process needs only a little 
time. An observation window may be provided on 
the wall of the filter housing for the purpose of 
obversing the processes. 

Referring to FIG. 3 and FIG. 4, the second 
embodiment of the filter according to the present 
invention comprises a filter housing 1, an upper 
cap 3, a lower cap 4, a plurality of fiber bundles 11, 
and a flexible water-proof membrane 12. The caps 
3 and 4 and the filter housing are connected to- 
gether by flanges 2. The upper part of the upper 
cap 3 has a water outlet 5 and a air release 
aperture. The lower part of the lower cap 4 has a 
water inlet 7 which is connected to the source of 
water to be filtered and to a contaminated particle 
release outlet through a three-way valve. A multiple 
aperture curved plate 9 is attached to the flange 
connecting the upper cap and the filter housing. 
The curved plate has a first set of apertures and a 
second set of apertures. One ends of the plurality 
of fiber bundles 11 are attached to the first set of 
apertures, whereas the filtered medium passes 
through the second set of apertures. The other 
ends of the plurality of fiber bundles are connected 
together by fibers to form a network 18 (see Fig. 6) 
which is weighted by a ring 20. The ring is located 
below the flange connecting the lower cap and the 
filter housing. Thee limit screws 21 mounted on the 
lower cap along the circumference thereof extend 
into the filter housing to stop the ring from moving 
along the direction of the medium flow (see FIG. 
8). The flexible waterproof membrane 12 forming a 
pressure chamber is arranged within the filter hous- 
ing enclosing the plurality of fiber bundles. The 
membrane is made of polyester fiber, the length of 
which is 60mm longer than that of the filter hous- 
ing. A pressurizing aperture 13 and a release ap- 
erture 14 are provided on the wall of the filter 
housing. 

During the filtration process, the pressure 
chamber is pressurized through the pressurizing 
aperture 13 to make the membrane 12 press the 
plurality of fiber bundles 1 1 . Since the water looses 
its pressure when passing through the plurality of 
fiber bundles, the fiber bundles form a frustum-like 



filter chamber. The spaces among the fiber bun- 
dles are thus different along the elongation of the 
filter housing, becoming smaller towards the direc- 
tion of the outlet. Therefore, the "depth effect" of 
5 the fiber bundles to filter water is improved. Be- 
cause of the adoption of the ring and limit screws, 
the flow speed of water can be increased without 
getting the fiber bundles tangled with each other. 
To improve the distribution of water, plates may be 
w mounted close to the inlet and the outlet, respec- 
tively. A plurality of observation windows 22 may 
be provided on the wall of the filter housing. The 
back-flushing process of the enbodiment is similar 
to that of the first enbodiment of the present inven- 
ts tion. 

Referring to FIG. 5, the third embodiment of 
the filter according to the present invention com- 
prises a filter housing 1, an upper cap 3, a lower 
cap 4, a connecting means 23, a plurality of fiber 

20 bundles 11, and a flexible water-proof membrane 
12. The filter housing, caps 3 and 4, and the 
connecting means 23 are connected together by 
flanges 2. The connecting means 23 comprises a 
multiple aperture plate 9, and a pipe 24 which 

25 passes through the multiple aperture plate 9 and 
then turns 90° extending out of the connecting 
means. The lower end of the pipe 4 is sealed. A 
plurality of aperture are provided on the pipe wall 
below the multiple aperture plate 9. The membrane 

30 12 is attached to and encloses the part of pipe 24 
below the multiple aperture plate 9 to form a pres- 
sure chamber. The membrane is made of rubber- 
ized fabric and is of cylindrical shape, the diameter 
of which is such that when the membrane is fully 

35 pressurized it can press the plurality of fiber bun- 
dles to the extent that no spaces are left among 
the fiber bundles. The surface of each of the fibers 
is screw shaped. The multiple aperture plate 9 has 
a first set of apertures and a second set of ap- 

40 ertures. One ends of the fiber bundles are attached 
to the first set of apertures and the filtered medium 
passes through the second set of apertures. The 
other ends of the fiber bundles are set free or 
connected together to form a network. To improve 

45 the distritution of the medium, plate 15 and 17 are 
provided close to an outlet 5 and an inlet 7 respec- 
tively. 

During the filtration process, pressurized water 
or air is introduced into the pressure chamber 

50 through the pipe 24 to make the membrane 12 
press the plurality of fiber bundles 11. The medium 
to be filtered is introduced into the filter through the 
inlet 7. Since the medium looses its pressure when 
passing through the plurality of fiber bundles, the 

55 fiber bundles form a frustum-like filter chamber. 
The spaces among the filter bundles are thus dif- 
ferent along the elongation of the filter housing, 
becoming smaller towards the direction of the out- 
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let. Therefore, the "depth effect" of the fiber bun- 
dles to filter the medium is improved. During the 
back-flushing process, the pressurized water or air 
in the pressure chamber is first released. The pro- 
cess is similar to that of the first emobidment of the 
present invention. 

Claims 

1. An apparatus for filtering a medium, compris- 
ing: a filter housing (1) having an inlet (7) and 
an outlet (5); a supporting means (10) located 
within the filter housing (1) and close to the 
outlet (5); a plurality of fiber bundles (11) lo- 
cated within the filter housing (1) and extend- 
ing along the length of the filter housing (1) in 
the direction of the medium flow from the inlet 
(7) towards the outlet (5), each of the plurality 
of fiber bundles (11) having a first end and a 
second end, the first ends of the plurality of 
fiber bundles (11) being attached to the sup- 
porting means (10); and means (18, 19) for 
preventing the second end of each of the plu- 
rality of fiber bundles (11) from getting tangled 
with each other and from moving in the direc- 
tion of the medium flow during the filtration 
process, characterized by at least one flexible 
waterproof membrane (12) located within the 
filter housing (1) and forming a pressure cham- 
ber (8) which has a pressurizing aperture (13, 
24) and a release aperture (14, 24) and 
presses the plurality of fiber bundles (11) when 
pressurized during a filtration process so that 
the spaces among the plurality of fiber bundles 
along the elongation thereof become smaller 
towards the direction of the outlet. 

2. An apparatus according to claim 1, character- 
ized by an adjusting means to adjust the pres- 
sure in the pressure chamber (8) to control the 
extent to which the plurality of fiber bundles 
(11) are pressed thereby. 

3. An apparatus according to claim 1, character- 
ized in that the membrane (12) is mounted 
between the wall of the filter housing (1) and 
the plurality of fiber bundles (11). 

4. An apparatus according to claim 1, character- 
ized in that the membrane (12) is mounted 
among the plurality of fiber bundles (11). 

5. An apparatus according to claim 1, character- 
ized in that all of the second ends of the 
plurality of fiber bundles (11) are connected 
together by fibers (18) to form a network. 



6. An apparatus according to claim 5, character- 
ized in that the network is weighted (19). 

7. An apparatus according to claim 5, character- 
5 ized in that the network is connected to a 

plurality of floats. 

8. An apparatus according to claim 5, wherein the 
filter has a first cap (3) and a second cap (4) 

w mounted on the two ends of the filter housing 

(1) respectively and the second end of each of 
the plurality of fiber bundles (11) is close to 
the second cap (4), whereby at least one ring 
(20) is attached to the network and a plurality 

15 of limit means (21) are mounted on the second 

cap (4), the limit means (21) protruding into the 
filter housing (1) and preventing the ring (21) 
from moving in the direction of the medium 
flow. 

20 

9. An apparatus according to claim 1 , character- 
ized in that the supporting means (10) is a 
multiple aperture plate (9), the plate having a 
first set of apertures and a second set of 

25 apertures, the first ends of the plurality of fiber 

bundles (11) being attached to the first set of 
apertures, the filtered medium is passing 
through the second set of apertures during the 
filtration process. 

30 

10. An apparatus according to claim 9, character- 
ized in that the supporting means (10) is a 
multiple aperture curved plate. 

35 11. An apparatus according to claim 1, character- 
ized in that the flexible membrane consists of 
one of the following materials: polyvinyl chlo- 
ride, rubberized fabric, polyester fiber, and 
rubber cloth. 

40 

12. A method using the apparatus of any of claims 
1 to 11 for filtering a medium and for flushing 
the filter, characterized in that before filtering, 
the pressure chamber (8) is pressurized to 

45 make the flexible membrane (12) press the 

plurality of fiber bundles (11) whereby the 
spaces among the fiber bundles along the 
length thereof become smaller towards the di- 
rection of the outlet (5); for filtering, the me- 

so dium is passed through the filter by introduc- 

ing said medium into the filter through the inlet 
(7), and (7) maintaining the pressure in the 
pressure chamber (8); and subsequently back- 
washing, the plurality of fiber bundles (11) in 

55 the filter to discharge particles caught during 

the filtration process out through a particle 
release outlet after having closed the inlet (7), 
upon releasing the pressure in the pressure 
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chamber (8). 

13. A method according to claim 12, characterized 
in that the pressure in the pressure chamber 
(8) is adjusted to control the extent to which 
the plurality of fiber bundles (11) are pressed 
thereby. 

Patentansp ruche 

1. Vorrichtung zum Filtrieren eines Mediums, um- 
fassend: ein Filtergehause (1) mit einem EinlaB 
(7) und einem AuslaB (5); eine im Filtergehau- 
se (1) nahe dem AuslaB (5) angeordnete Tra- 
gereinrichtung (10); eine Vielzahl von im Filter- 
gehause (1) angeordneten und sich entlang 
der Lange des Filtergehauses (1) in Richtung 
des Mediumflusses vom EinlaB (7) zum AuslaB 
(5) erstreckenden Faserbundeln (11), die je- 
weils ein erstes und ein zweites Ende aufwei- 
sen, von denen die ersten Enden an der Tra- 
gereinrichtung (10) befestigt sind; und Einrich- 
tungen (18, 19) zum Verhindern eines gegen- 
seitigen Verschlingens der zweiten Enden der 
Faserbundel (11) und eines Bewegens der Fa- 
serbundel (11) in der Richtung des Medium- 
flusses wahrend des Filtrationsprozesses, ge- 
kennzeichnet durch wenigstens eine flexible 
wasserdichte Membran (12), die innerhalb des 
Filtergehauses (1) angeordnet ist und eine 
Druckkammer (8) bildet, die eine Offnung (13, 
24) zum Unterdrucksetzen und eine Offnung 
(14, 24) zum Entlasten aufweist und, wenn sie 
wahrend eines Filtrationsprozesses unter 
Druck gesetzt ist, auf die Faserbundel (11) 
druckt, so daB die Zwischenraume zwischen 
den Faserbundeln entlang deren Langserstrek- 
kung in Richtung zum AuslaB kleiner werden. 

2. Vorrichtung nach Anspruch 1, gekennzeichnet 
durch eine Einstelleinrichtung zum Justieren 
des Drucks in der Druckkammer (8) zum Steu- 
ern des AusmaBes, urn das die Faserbundel 
(11) durch den Druck gedruckt werden. 

3. Vorrichtung nach Anspruch 1 , dadurch gekenn- 
zeichnet, daB die Membran (12) zwischen der 
Wand des Filtergehauses (1) und den Faser- 
bundeln (11) montiert ist. 

4. Vorrichtung nach Anspruch 1 , dadurch gekenn- 
zeichnet, daB die Membran (12) zwischen den 
Faserbundeln (11) montiert ist. 

5. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB alle zweiten Enden der Faser- 
bundel (11) miteinander durch Fasern (18) un- 
ter Bildung eines Netzes verbunden sind. 



6. Vorrichtung nach Anspruch 5, dadurch gekenn- 
zeichnet, daB das Netz mit Gewichten (19) 
beschwert ist. 

5 7. Vorrichtung nach Anspruch 5, dadurch gekenn- 
zeichnet, daB das Netz mit einer Mehrzahl von 
Schwimmkorpern verbunden ist. 

8. Vorrichtung nach Anspruch 5, bei der das Fil- 
w ter eine erste Kappe (3) und eine zweite Kappe 

(4) aufweist, die jeweils an einem der beiden 
Enden des Filtergehauses (1) montiert sind, 
und das zweite Ende der einzelnen Faserbun- 
del (11) sich nahe der zweiten Kappe (4) befin- 

15 det, wobei wenigstens ein Ring (20) am Netz 

befestigt ist und an der zweiten Kappe (4) eine 
Anzahl von Begrenzungsgliedern (21) montiert 
ist, die in das Filtergehause (1) vorstehen und 
verhindern, dafl sich der Ring (21) in der Rich- 

20 tung des Mediumflusses bewegt. 

9. Vorrichtung nach Anspruch 1 , dadurch gekenn- 
zeichnet, daB die Tragereinrichtung (10) eine 
mit einer Anzahl von Offnungen versehene 

25 Platte (9) ist, die eine erste Gruppe von Off- 

nungen und eine zweite Gruppe von Offnungen 
aufweist, und daB die ersten Enden der Faser- 
bundel (11) mit der ersten Gruppe von Offnun- 
gen verbunden sind und das gefilterte Medium 

30 wahrend des Filtrationsprozesses durch die 

zweite Gruppe von Offnungen hindurchtritt. 

10. Vorrichtung nach Anspruch 9, dadurch gekenn- 
zeichnet, daB die Tragereinrichtung (10) eine 

35 gekrummte Platte mit zahlreichen Offnungen 

ist. 

11. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die flexible Membran aus einem 

40 der folgenden Materialien besteht: Polyvinyl- 

chlorid, gummiertes Gewebe, Polyesterfaser, 
Gummituch. 

12. Verfahren unter Verwendung der Vorrichtung 
45 nach einem der Anspruche 1 bis 11 zum Fil- 

tern eines Mediums und zum Spulen des Fil- 
ters, dadurch gekennzeichnet, daB vor dem 
Filtern die Druckkammer (8) unter Druck ge- 
setzt wird, urn zu bewirken, daB die flexible 

50 Membran (12) auf die Faserbundel (11) druckt, 

wodurch die Zwischenraume zwischen den Fa- 
serbundeln entlang deren Lange in der Rich- 
tung zum AuslaB (5) kleiner werden; daB zum 
Filtern das Medium durch das Filter hindurch- 

55 geleitet wird, indem es uber den EinlaB (7) in 

das Filter eingefuhrt wird und der Druck in der 
Druckkammer (8) aufrechterhalten wird; und 
daB anschlieBend die Faserbundel (11) im Fil- 
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ter zum Entladen von wahrend des Filtrations- 
prozesses eingefangenen Partikeln durch eine 
Partikel-AuslaBoffnung nach dem Schliefien 
des Einlasses (7) und Entlasten des Drucks 
der Druckkammer (8) ruckgespult werden. 

13. Verfahren nach Anspruch 12, dadurch gekenn- 
zeichnet, daG der Druck in der Druckkammer 
(8) zur Steuerung des AusmaBes, urn das die 
Faserbundel (11) durch den Druck zusammen- 
gedruckt werden, justiert wird. 

Revendications 

1. Appareil de filtrage d'un milieu, comprenant : 
un boltier de filtre (1) presentant une entree (7) 
et une sortie (5); un moyen de support (10) 
situe a I'interieur du boltier de filtre (1) et 
proche de la sortie (5); une pluralite de fais- 
ceaux de fibres (11) situes dans le boltier de 
filtre (1) et s'etendant sur la longueur du boltier 
de filtre (1), dans la direction de recoupment 
de milieu depuis I'entree (7), vers la sortie (5), 
chaque faisceau de la pluralite de faisceaux de 
fibres (11) presentant une premiere extremite 
et une seconde extremite, les premieres extre- 
mites de la pluralite de faisceaux de fibres (11) 
etant fixees aux moyens de support (10); et 
des moyens (18, 19) servant a empecher la 
seconde extremite de chaque faisceau de la 
pluralite de faisceaux de fibres (11) de s'en- 
chevetrer entre eux et de se deplacer dans la 
direction de I'ecoulement de milieu pendant le 
processus de filtration, caracterise par au 
moins une membrane etanche a I'eau (12) 
souple, situee a I'interieur du Dottier de filtre 

(I) et formant une chambre de pression (8), 
qui presente une ouverture de pressurisation 
(13, 24) et une ouverture de liberation (14, 24) 
et presse la pluralite de faisceaux de fibres 

(II) , lorsqu'ils sont pressurises pendant un 
processus de filtration, de maniere que les 
espaces situes entre la pluralite de faisceaux 
de fibres, sur sa longueur, deviennent plus 
petits en allant dans la direction de la sortie. 

2. Appareil selon la revendication 1, caracterise 
par un moyen d'ajustement, servant a ajuster 
la pression dans la chambre de pression (8), 
afin de commander la mesure dans laquelle la 
pluralite de faisceaux de fibres (11) est de ce 
fait pressee. 

3. Appareil selon la revendication 1, caracterise 
en ce que la membrane (12) est montee entre 
la paroi du boitier de filtre (1) et la pluralite de 
faisceaux de libres (11). 



4. Appareil selon la revendication 1, caracterise 
en ce que la membrane (12) est montee entre 
la pluralite de faisceaux de libres (11). 

5 5. Appareil selon la revendication 1, caracterise 
en ce que toutes les secondes extremites de 
la pluralite de faisceaux de libres (11) sont 
reliees entre elles par des libres (18), afin de 
former un reseau. 

10 

6. Appareil selon la revendication 5, caracterise 
en ce que le reseau est pondere (19). 

7. Appareil selon la revendication 5, caracterise 
15 en ce que le reseau est relie a une pluralite de 

flotteurs. 

8. Appareil selon la revendication 5, dans lequel 
le filtre presente un premier couvercle (3) et un 

20 second couvercle (4) montes respectivement 

sur les deux extremites du boltier de filtre (1) 
et la seconde extremite de chaque faisceau de 
la pluralite de faisceaux de libres (11) est pro- 
che du second couvercle (4), de maniere qu'au 

25 moins une bague (20) soit fixee au reseau et 

qu'une pluralite de moyens de limitation (21) 
soient montes sur le second couvercle (4), les 
moyens de limitation (21) faisant saillie dans le 
boTtier de filtre (1) et empechant la bague (21) 

30 de se deplacer dans la direction de recoup- 

ment du milieu. 

9. Appareil selon la revendication 1, caracterise 
en ce que le moyen de support (10) est une 

35 plaque a ouvertures multiples (9), la plaque 

presentant un premier jeu d'ouvertures et un 
second jeu d'ouvertures, les premieres extre- 
mites de la pluralite de faisceaux de libres (11) 
etant fixees au premier jeu d'ouvertures, le 

40 milieu filtre passant par le second jeu d'ouver- 

tures durant le processus de filtrage. 

10. Appareil selon la revendication 9, caracterise 
en ce que le moyen de support (10) est une 

45 plaque incurvee a ouvertures multiples. 

11. Appareil selon la revendication 1, caracterise 
en ce que la membrane souple consiste en 
Tun des materiaux suivants : chlorure de poly- 

50 vinyle, enveloppe de caoutchouc, fibres po- 

lyester et tissu caoutchoute. 

12. Procede utilisant I'appareil selon I'une quelcon- 
que des revendications 1 a 11, afin de filtrer 

55 un milieu et de rincer le filtre, caracterise en 

ce que, avant d'effectuer le filtrage, la chambre 
de pression (8) est pressurisee afin de forcer 
la membrane souple (12) a presser la pluralite 
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de faisceaux de fibres (11), de maniere que les 
espaces existant entre les faisceaux de fibres, 
dans leur longueur, deviennent plus petits en 
allant dans la direction de la sortie (5); afin 
d'etre filtre, le milieu est passe dans le filtre 5 
par Introduction dudit milieu dans le filtre, par 
Tintermediaire de Tentree (7) et le maintien de 
la pression dans la chambre de pression (8); 
et, ensuite, on rince a contre-courant la plurali- 
ty de faisceaux de fibres (11) situes dans le w 
filtre, afin d'evacuer vers I'exterieur les parti- 
cules piegees durant le processus de filtrage, 
par Tintermediaire d'une sortie d'evacuation de 
particules, apres avoir ferme I'entree (7), lors 
de la liberation de la pression dans la chambre w 
de pression (8). 

13. Procede selon la revendication 12, caracterise 
en ce que la pression regnant dans la chambre 
de pression (8) est ajustee afin de commander 20 
la mesure selon laquelle la pluralite de fais- 
ceaux de fibres (11) est de ce fait pressee. 
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